The disappearance of eelgrass Zostera marina L. from coastal waters of Europe and North America in the early 1930's was a major natural catastrophe (Milne & Milne 1951 , Rasmussen 1977 . Researchers evaluating the causes of this dramatic decline, termed the 'wasting disease', proposed 2 causal agents: an infectious slime mold, Labyrinthula (Cotton 1933 , Petersen 1933 , Renn 1934 , Cottam & Addy 1947 ; and environmental stress from abnormally warm temperatures increasing the plant's susceptibility to ever-present microorganisms (Rasmussen 1977) . Whatever the cause, the environmental impact of the wasting disease was extensive, encompassing alterations in current patterns and sediment distribution, disruption of coastal food chains and fisheries, and losses of major populations of migratory waterfowl (Stevens 1936 , Tutin 1938 , Rasmussen 1977 , Thayer et al. 1984 .
More recent eelgrass declines have been blamed on environmental pollution and human impact in coastal areas (Orth & Moore 1983 Kemp et al. 1983 , Nienhuis 1983 . The loss of eelgrass and other submerged aquatic plants in the Chesapeake Bay has been variously attributed to eutrophication, herbicides from runoff, and increased turbidity from development (Jones & Tippie 1983 , Kemp et al. 1983 . A seagrass decline in southwestern Australia was linked to industrial expansion and alteration of harbor circulation (Cambridge & McComb 1984 ). An analysis of eelgrass decline within the tidally restricted Grevelingen Lake in Holland suggested that increased nutrient loading produced toxic conditions in the sediments (Nienhuis 1983) .
A major decline of eelgrass populations has now been detected in the Great Bay Estuary on the New Hampshire-Maine border (Fig. l) , and the virtual disappearance of eelgrass from the outer estuary has been linked not to pollution but to a disease. Monitoring of the Piscataqua River and Little Bay where abundant eelgrass grew in 1981 revealed no viable eelgrass beds in 1984. Either dead matted rhizomes were found with only residual reproductive stems, or scattered shoots were observed where large beds formerly thrived. The eelgrass tissue that remained had black patches on the leaves. The furthest up-estuary extent of the decline was Furber Straits. This is the site of the Jackson Estuarine Laboratory (JEL) where the decline sequence was observed in mesocosm eelgrass cultures during 1984. The eelgrass sampling stations for both 1981 and 1984 are shown on the lower map in Fig. 1 . Stn 1 and 2 are in the Piscataqua River, Stn 3 to 5 in Little Bay and Stn 6 and 7 in Great Bay. Eelgrass leaf abundance at these stations is reported for the seasonal peak biomass in July. (Fig. 1) . The waters in Great Bay, up-estuary from the straits, are well mixed (Brown & Arrelano 1979 , Swift & Brown 1983 ) and have consistently lower salinities and higher summer temperatures (Fig. 2) than down-estuary in Little Bay and the Piscataqua River. In the decreased biomass up-estuary is reversed in 1984 since eelgrass disappeared from much of the Piscataqua River and Little Bay (Stn 2, 3, 4, 5 ) . No examples of half-dead and heavily epiphytized shoots were observed, such as were noted during the recent Chesapeake Bay eelgrass decline (Orth & Moore 1983) . That is, none of the beds showed symptoms of die-back due to turbidity, reduced light levels, or eutrophication. Rather, they resembled the symptoms described in the 1930's. The disappearance of eelgrass from the Great Bay Estuary has not been geographically uniform. The line demarcating the present die-off of eelgrass popula- 1930's, eelgrass beds in low-saline estuarine waters survived the wasting disease to repopulate the coasts of Europe and North America (Stevens 1939 , Cottam 1941 . Although the highly saline Piscataqua River and Little Bay have experienced a die-back, Great Bay proper has experienced an increase in eelgrass distribution from 1981-84 (Fig. 1) . Nutrient levels and turbidity conditions were generally similar throughout Great Bay, Little Bay, and the Piscataqua River (Nelson 1981 , Loder et al. 1983 ). An analysis of circumstantial evidence on the disappearance of eelgrass in the Great Bay Estuary revealed neither the progression nor the cause of this decline. However, the symptomatic sequence of die-back was documented during a mesocosm culture study of eelgrass at the Jackson Estuarine Laboratory (Short 1985) . The die-back within the mesocosm resulted in conditions analogous to those observed in the estuary. Beginning in September 1984, small black patches appeared on the leaves of plants in the field and of healthy cultured plants growing in 3 tanks. Between September 17 and 27 large numbers of leaves detached and floated to the surface. The tank most severely affected lost 90 g dry weight m-2 of leaf material in this l 0 d period, compared to 5 g dry weight m-2 during the previous 10 d. By October 3, the leaves in this tank had turned completely black and sunk to the bottom. During the subsequent winter, the plants did not defoliate in the normal fashion; rather the blackened leaves remained attached to the rhizomes and lay on the mud surface. Only a few reproductive stems remained floating in the water column. The plants stopped photosynthesizing; their lacuna1 spaces were deflated. The eelgrass decline did not occur in all tanks despite the same environmental conditions. Thus, there was no clear naturally occurring environmental cause for the decline. The plants in 2 tanks recovered and continued to grow. The variability between tanks of eelgrass decline suggested a disease mechanism.
Two causes for the decline remained possible: either coastal pollution (Orth & Moore 1983) or an infectious disease such as that described in the 1930's (Renn 1936 , Rasmussen 1977 . The 1981-84 decline originated in the lower reaches of the Great Bay Estuary. Thus, eutrophication from one or more of the tidal tributaries was not the likely agent. The possibility of industrial and agricultural pollution entering the Piscataqua River was considered. No increased concentration of organic pollutants has been documented, and there is no evidence of substantial herbicides in the estuary (1985 Shellfish Survey, J. I. Nelson, pers. obs.) .
The other possible cause of the decline is a microbial epidemic. Laboratory experiments with eelgrass in culture flasks of 30 % salinity showed 100 % infection and 75 % death of healthy eelgrass plants after 3 wk when exposed to leaf tissue from the tank showing (Rasmussen 1977) . Our mesocosm and laboratory culture studies under isothermal conditions indicate that temperature alone is not the primary predisposing factor. We conclude that either the microorganism in question is nonubiquitous or eelgrass susceptibility to an infectious microorganism can change.
